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OVERVIEW 
  
The following site is located at 3111 Manchester Avenue in the City of San Clemente, 
California.  The project site is located within a parcel with an area of 19.03 acres, which 
consists of an existing strawberry farm and agricultural field.  The approximate area 
within the proposed limits of work is 9.9 acres. 

The site is bound by Manchester Avenue to the southeast, and existing mountainous 
terrain and open space are located to the north and the west. 

Offsite run-on in the existing condition and proposed condition is a major tributary 
drainage area through the existing site.  Approximately 28 acres of existing residential 
development outlet into the mountainous terrain and open space area located to the north 
of the project, and approximately 39 acres of the existing mountainous terrain and open 
space to the north currently passes through the existing site towards Manchester Avenue 
via an existing earthen channel.  Flows are then conveyed across Manchester Avenue in 
existing 18” and 24” CMP storm drain lines, and into San Elijo Lagoon. 

In the developed condition, offsite run-on from the north will be collected by proposed 
concrete channels and/or v-ditches to located along the northerly, easterly, and westerly 
limits of work for the project, and routed to outlets, and conveyed through the project via 
proposed RCP storm drain lines, which will bypass the onsite biofiltrations, and outlet to 
new RCB and/or RCP pipes that will run beneath Manchester Avenue, and into the San 
Elijo Lagoon.  Onsite stormwater flows within the limits of work will be collected into a 
separate onsite storm drain system to allow for water quality treatment of the disturbed 
project areas.   

A portion of the project is located in Flood Zone A per FEMA FIRM Map 
006073C1045G, dated May 16, 2012, and an evaluation pertaining to the base flood 
elevation for the site is included herewith. 

 
 
Purpose 
 
The preliminary hydrology analysis herewith is prepared to analyze the existing 
hydrology of the site, including the existing offsite areas north of the site, and to analyze 
the developed condition hydrology, to determine if the development significantly 
increases storm flows in the ultimate condition.  A comparison of storm flows from this 
preliminary analysis is summarized herewith.  The 100 year storm flows will be 
evaluated for the existing condition and developed condition, to evaluate the preliminary 
sizing of the biofiltration basins, and the potential need for additional storage to reduce 
post development storm volumes to the predeveloped condition volumes. 
 
Additionally, an analysis of the available flood zone information for the site location will 
be conducted to estimate the base flood elevation for the site. 
 
 
 



 
Methodology 
 
Hydrology analysis of Encinitas Senior Apartments is based on the County of San Diego 
Hydrology Manual.  The Rational Method is utilized to determine peak flow rates for a 
drainage area of less than 1 square mile.  The Modified Rational Method (MRM) is 
utilized in the hydrology study for junction confluence of flow streams per the County of 
San Diego Hydrology Manual guidelines. 
 
The Advanced Engineering Software (AES) package for San Diego County is utilized for 
the Rational Method hydrology analysis.   
 
Parameters used for the rational method analysis are listed below. 
 

1) Storm Events – 25 year and 100 year 
2) Precipitation (100 year event): P6=2.5” (See appendix C for supporting 

documents) 
3) Precipitation (25 year event): P6=2.0” (See appendix C for supporting documents) 
4) Soil Type A and D per NRCS Soils Map and per San Diego County Hydrology 

Manual 
5) Land Use – Mountain Brush, Good Cover (existing offsite condition) 
6) Land Use – 7.3 Dwellings/Acres or Less (proposed condition landscaped slope; 

conservative) 
7) Land Use – Urban Newly Graded Areas (proposed condition landscape slope) 
8) Land Use – 14.5 Dwellings/Acres or Less (existing offsite residential) 
9) Land Use – 43.0 Dwellings/Acres or Less (proposed onsite residential) 
10) Land Use – Fallow Bare Soil (existing agriculture) 

 
Storm volumes for the 100 year storm event utilizes the equation below per Section 6 of 
the County of San Diego Hydrology Manual.  Runoff coefficient, C values utilized are 
selected from Table 3-1 in Section 3 of the Hydrology Manual.   
 

V=C*(P6/12)*A*43,560 
 
Where: V=Volume of Runoff (cf) 
  C=runoff coefficient 
  P6=6-hour rainfall (inches, 100 year storm) 
  A=Drainage Area Analyzed (acres) 
 
All calculations are provided in the Appendix. 
 
 
 
 
 
 



Hydraulic Analysis 
 
The Water Surface Pressure Grading (WSPGW) software by CivilDesign Corporation is 
used for hydraulic analysis.   
 
Hydraulic Analysis of the existing CMP culvert crossings have been conducted to 
analyze the flow velocity into the San Elijo Lagoon, at the existing culvert outlets.  There 
are 6 CMP pipes that convey flows from the existing site, as well as flows offsite to the 
north, into the San Elijo Lagoon.  The six existing pipe crossings are summarized in the 
table below, including the storm drain line label, and pipe sizes specified in the 
Manchester Widening Improvement Plan As-built drawings No. SI-0021.  The maximum 
water surface elevation utilized is the street gutter flow line high point in Manchester 
Avenue, at Station 5+50, obtained from the as-built plan sheet 3A.  That elevation is 
10.44EL.  Any storm water above that elevation will overflow and be contained in 
Manchester Avenue.  Hydraulic analysis results will indicate whether the water surface 
elevation utilized is suitable for estimating the maximum flow velocities at the existing 
outlets into the lagoon.  The as-built plan is included in Appendix D for reference.  A 
summary table of parameters utilized, and the results, is included in Appendix C.  The 
velocity values obtained from the hydraulic analysis of the existing CMP pipes are 
utilized as a control velocity at the existing outlet location. 
 

Existing CMP Storm Drain Table 
SD Line SIZE NO. OF PIPES 

B 24 2 
C 24 1 
D 18 1 
E 18 1 
F 18 1 

 
 
Preliminary hydraulic analysis for the proposed condition is included in this report for the 
purpose of preliminary storm drain sizing of the proposed culverts in Manchester 
Avenue.  Hydraulic calculations with varying pipe and box sizes were run utilizing 
WSPG to evaluate the outlet velocity into the lagoon.  Note that the storm drain 
alignments in the analysis are dummy models of the culvert crossings, and the models 
during final engineering will be refined to accurately model the final proposed storm 
drain design.  The purpose of the analysis is to approximate sizing for the culvert 
crossings to reduce the flow velocity at the outlets into the lagoon, such that they are at or 
below the existing condition velocity at the outlet location into the lagoon.  A summary 
of the proposed storm drain crossings in Manchester Avenue is provided in the following 
table.  Additionally, the proposed storm drain is located such that they are at or very close 
to the vicinity of the existing storm drain crossings in Manchester Avenue, so the 
corresponding existing storm drain line is indicated in the table below for location 
reference.  Refer to the Preliminary Manchester Avenue Storm Drain Exhibit provided in 
Appendix D for existing and proposed storm drain in Manchester Avenue. 
 



 
 

Proposed Storm Drain Table  
SD 

Line Type/Size Ex. SD Location  
A 2 -  4'Wx1.5'H RCB B  
B 18 B  
C 18 C  
D 18 D  
E 5'Wx1.5'H RCB E  
F 5'Wx1.5'H RCB E  

Note: Refer to Preliminary Manchester Storm Drain Exhibit for storm 
drain location (Appendix D) 

 
 
Flood Zone Analysis 
 
A portion of the project front Manchester Avenue and located in Flood Zone A per 
FEMA FIRM Map, with no specified base flood elevation.  An analysis of the FEMA 
Firm Map, as well as the City of Encinitas online FIRM Viewer and Escondido Floodway 
Data Table, shows that there is a downstream Flood Elevation of 9.0EL (Zone AE), and 
an upstream Flood Elevation of 15.4EL (AE).  Additional research was conducted 
utilizing the Final EIR report for the San Elijo Lagoon Restoration Project.  Data 
obtained from the report indicates that the Base Flood Elevation in the vicinity of this 
project is 12.4EL in the existing condition.  Furthermore, once restoration of the Lagoon 
is complete the flood elevation in the vicinity of this project will be lowered to 9.0EL, for 
Alternative 1B.  Per the San Elijo Lagoon Restoration webpage’s Frequently Asked 
Questions page, the plan adopted is a Modified Alternative Plan 1B Reduced.  Supporting 
documents obtained from the Final EIR and the San Elijo Lagoon webpage are included 
in Appendix E. 
 
Refer to the markup in the ArcGIS Web Map included in Appendix E for more 
information.  The FEMA FIRM Map and Escondido Creek Floodway Data is included in 
Appendix E for reference. 
 
 
Conclusion 
 
Based on the preliminary hydrology analysis for the existing and proposed condition, 
there will be an increase in peak flowrate of approximately 17% for the 100 year and 25 
year storm events, due to the proposed development.  Further analysis of the storm runoff 
volume for the 100 year storm event indicates an increase in runoff volume due to the 
proposed development.  Three biofiltration basins will be provided for the purpose of 
water quality treatment and hydromodification control but will also act to reduce and 
slow the release of the volume, as the basins provide 15” of ponding, and subsurface 
media pore space, and gravel void space for storage.  Additionally, the underdrain flow 



control system will restrict flow release with an orifice.  Based on preliminary evaluation 
of the sizes and storage volumes available in the three biofiltration basins, additional 
storage is not necessary, and any increase in storm volumes for the 100 year storm event 
would be mitigated by the proposed biofiltration basins.  Calculations are provided in 
Appendix D. 
 
A comparison of peak flow rates is provided in the table below. Note that these flows do 
not include the street flows from Manchester Avenue, as the street flow is considered 
offsetting between the existing and proposed condition.  Additional hydrology analysis 
will be conducted during final engineering. 
 

Peak Flowrate Summary Table 
Existing Condition Proposed Condition 

Node Q100 (cfs) Q25 (cfs) Node Q100 (cfs) Q25 (cfs) 
13 70.64 55.02 15 66.77 52.00 
21 12.26 9.78 23 8.63 6.89 

Total: 82.90 64.80 33 4.76 3.79 

   43 12.94 10.31 

   53 7.28 5.75 

   Total: 100.38 78.74 
 
Results of the preliminary hydraulic analysis are provided in the following tables.  
Preliminary sizing of the Manchester Avenue culvert crossings is also provided.  Note 
that the locations of the proposed culvert crossings are set such that they are outletting 
into the lagoon at or very close to the existing outlet locations.  Preliminary hydraulic 
analysis of the proposed storm drain crossings in Manchester Avenue show that the outlet 
flow velocity at the proposed outlets do not exceed the flow velocity at the existing 
outlets, except for proposed Storm Drain Line ‘E’, which has a small increase of 3%.  
Based on the results of the preliminary hydraulic analysis, it is feasible to reduce outlet 
flow velocities to at or below existing condition outlet flow velocities with the 
appropriate storm drain sizing.  Additional design considerations may also be 
incorporated onsite, during final engineering design, such as onsite detention systems, in 
order to reduce outlet flow velocity, if necessary.   
 
Hydraulic calculations are provided in Appendix C.   
 
 
 
 
 
 
 
 
 
 



Hydraulic Results Table – Existing Storm Drain  

EX. SD MAX WSE 
MAX HEAD 

(ft) 
OUTLET 

ELEV. (EL) 
Q OUT 

(cfs) 
Velocity 

(fps) 
CMP SIZE 

(in.) 
No. of 
Pipes 

B 10.44 3.53 6.91 23.90 8.27 24 2 
C 10.44 2.23 8.21 17.64 6.92(1) 24 1 
D 10.44 1.50 8.94 8.10 5.82(1) 18 1 
E 10.44 1.44 9.00 7.12 5.49(1) 18 1 
F 10.44 0.85 9.59 3.55 4.24(1) 18 1 
   Total: 84.21(2)    

Notes: 
1. These velocities for the existing storm drain crossings are used as the maximum allowable velocities at the existing outlet 
locations into the lagoon. 
2.  The total peak flow conveyed by the six existing CMP pipes is 84.21cfs based on the parameters of the analysis.  The total 
existing condition flows per Hydrology Map nodes 14 and 21, including street flows, is Q100=85.07cfs; therefore, since the 
max WSE of 10.44cfs resulted in very similar peak flows into the lagoon, it can be concluded that the WSE utilized is suitable 
for estimation of the existing storm drain outlet maximum velocities into the lagoon.  

 
Hydraulic Results Table – Proposed Storm Drain  

  Proposed Existing     
  Outlet Outlet     

SD Line Q100 (cfs) Velocity (fps) Velocity (fps) Type/Size    
A (offsite) 66.77 6.45 6.92 2 -  4'Wx1.5'H RCB    

B 7.28 5.54 6.92 18    
C 7.03 5.46 5.82 18    
D 2.26 3.68 5.49 18    
E 12.94 4.37 (2) 4.24 5'Wx1.5'H RCB    

F (offsite) 11.44 4.19 4.24 5'Wx1.5'H RCB    
Notes: 
1. Line A and F convey offsite/undeveloped flows only. 
2. Line E outlet velocity is higher than existing control velocity by 3%.  Additional analysis to be conducted during final 
engineering to upsize and/or provide mitigation (ie. detention system or other) onsite. 
3. Hydraulic analysis for Line B and E utilizes Q100 for a conservative analysis.  
4. Hydraulic model of each storm drain is a dummy model for preliminary analysis purposes, and will be updated to 
match the final design during final engineering. 
 
The base flood elevation estimated for the site is approximately 12.4EL, and is based on 
the available information, included herewith.  The building finish floor elevation is 
currently set to no lower than 17.0EL for the senior care facility, and 19.57EL and higher 
for the work force units.  Therefore, the buildings are not located in the 100 year flood 
zone. 
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ENCINITAS SENIOR APARTMENTS

PRELIMINARY STORMWATER STORAGE ANALYSIS

V=C*P6*A

P6 (100 yr, in.) 2.5

Total Area (ac.) 9.9

Existing Condition

Land Use C A (ac.) Vex (cf)

Fallow Bare Soil 0.2

Oak Aspen Mtn 0.2

(sf) (sf) (cf) (cf)

Proposed Condition Basin Bot Basin Volume 18"Gravel Vpr

Land Use C A (ac.) Subarea Area at 15" Pond at 15" Pond Storage (cf)

7.3du/ac 0.48 0.4 1,742

7.3du/ac 0.48 0.5 2,178

7.3du/ac 0.48 0.93 4,051

street/hard. 0.9 0.37 3,022

Urban Newly Graded 0.2 0.47 853

street/hard. 0.9 0.11 898

street/hard. 0.9 1.25 10,209

7.3du/ac 0.48 1.56 6,795

7.3du/ac 0.48 0.47 2,047

7.3du/ac 0.48 0.49 2,134

7.3du/ac 0.48 0.27 1,176

7.3du/ac 0.48 2.06 8,973

street/hard. 0.9 1.02 8,331

Total: 9.9 Total: 27,189 13,747 52,412

Total

Storage (cf)= 40,936 > (Vex-Vpr) OK

*See page 3-6 of SD Hydrology Manual for C values Vex-Vpr 34,443

13,572 16,540 8,143

3,933 4,241 2,360

4,230 5,406 6,408 3,244

9.9 17,969

Subarea E

Subarea D

Subarea C 2,445

11,300
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